VII. FUNGAL PATHOGENS,
EXCEPT COELOMOMYCES, OF
CULICIDAE (MOSQUITOS)“

Donald W. Roberts

Boyce Thompson Institute
Cell Physiology and Virology Program
Yonkers, NY 10701, USA

a Supported in part by USPHS research grant AI10010 from the National Institute of Allergy and
Infectious Diseases.

147



148

uT Tesusumod 10 (WNTPIqaouy)

.

mﬁmomav puouwIg ¥ TUSqUWITES

*ATU0 STENPTATPUT Passails ul L3ITeliow sasne)

9TOTINDOXD TBUIDIXD 03 PaydeIIy

‘u93s TeuI8TIQ

‘usss Axeummg

*s11ed 21soy a3eizsuad jou saoQ

*(%961) surduUdL UT P3ITD P

"(7961) SuUTHUSL UT PAIT) 3

"(7961) SupyUIL UT PAITD &

*(un133Twg) 3Ind
*93904woydT1], 5

‘xnoydael ‘(gg61) sidydoisTtayp Ised)  s3ITNpy " "
(TL61) 3IPABMIYDTT ® SWEITTTM ‘qe] (sesue)y) vsn Yy3TH STTINWES Wni3jtug  SeAle] u "
Mdumcﬂmocﬂ
(9961) ¥22n10) ‘qe] £1e31 001-€6 (BIT1®3°9qny =) WNTIITWG OSvAIE] " u
(TL61) IPIBMIYDTT » SWRTTTIM ‘qel (sesuey) vsn Yy3TH gOEISSTIND UNTIJTUG  SBAIE] " "
(CTL6T) IPABMIUDTT » SWeTITTIM ‘qe] (sesuey) vsn Y3 TH SSTOTIND WNIIITUS  SBAIE] " "
(paystIqndun) 19YoNoK ¥ $313q0Y aoueag ser1dostue
‘(%L61°0L6T) s3112q0y 'qeT  (MI0X MBN) VSN 001 unTzIYyiielsy oeale] " "
(€L61) 3391ydun (e181099
‘(e€L6T) ‘T 3® LeaADOK ‘eurroae)d (UNPIdTIND ‘T =)
‘(¢L61) Kouwoy % yono) ‘qe] Y3aoN) vsn 001 uwnd3jue3T3 wnTpTusse] deAle] " u
NAN._HO._HV 9T30eN PI°Td rURYH wmm unTiesng 9eAle] " "
(ZL61) saspueg
‘(€L61) ‘T® 38 Yoouurd ‘qe] " " 001 9BTT2U2] BTISANEBAY OrvAIELT] " "
(V) 001 siinpe
(8961°L961) ‘1B 39 jaelDd ‘qeT (BTUIOITITED) VSN (1) O BURTSSBq BTIdANEAg ‘dBAlIE] " "
PI313 ME=QMUﬂmmumm
(€L6T1) ouny » °qe] 00Ty o3lasng unipIqacwy deAle] T2d4{3ee sopay
(TL6T) IPABMIYDTT ® SWeITTIM PIoTd ueder FOFIDSTIND WNTIITWS  3eale] ‘ds sspay
onNoHV TUTIIBW ds wﬂcwwﬁoummm sealeT 'ds (eTdwo393lg) sapay
MAn<m~v Jewllaf ‘ds eTudojoades aeAlE] M "
(€L61) ‘1e 39 Ksudamg ‘qe] eITeRalsny *ds s9oAWOUTOIIND 9BAIE] ‘ds sapsay
Apnas pa3daJjul
ERLERER )| PI®T3 L3T1EO0T 20UdpPTIOUT Y ua3oyleq a8e3s 31soy
i0 ‘°qe] J3SOH

(SOLINDSOW) AYAIOITIND A0 ‘SEDAWOWOTEOD IJADXE ‘SNHOOHLVA TVONNI



149

(6961) I@Tuel  PI9Td aouerj SSTOTIND WATIITUS SeAle] " "
q(8€61) TTBUSIEW ‘ds ®Iudejoades oeAlE] snjeTndTusad sapeay
(2L61) saspueg
‘(E€L6T) "1e 1@ Yoouuld ‘qeT (BTUIOIITBD) VSA 001 BI]9U9] eTI9ANESdg 9dBAIER] STIESIOp Sapey
(1961) °"1® 3@ 392N ‘qe] 001 FSTOTIND WNIIJITUG SeAIET] u u
(6961) IeTuel  PI°1d 9dueajg ESTOTIND WNTIIJTWG SeAIE] u '
PI®13
(ZL61) o3eA ® ueseH » ‘'qe] 9oue1g ('qel) 08¢ uniodsAXo uniiesng 9eAle] " "
mAmmmHv T1eysael STOTINO eioyjydowojuy sITNPY u u
SuWNd> T3 TS
(7961) °"1e 32 IdTuel PI9T4 eISTUN], -eaed unipIqeowly SeAIET SN3}I139p S°apoY
(TI23xey3 '3
‘g3eI9WO3U0D
mAmmev utyo1og esndwy =) BIBISWOT3 (snsoJoudu X3[n) =)
.WAoﬁoHv uoye] -uod eaoyjydowojuy sITNPY STUNUWOD S9PIAY
(6961) IdTUuBK PI®Td aoueag FSTOTIND UNTIFTUG  SeAie] snidseo sopey
®otjenbe  owdnd
(6961) o3ury ® uosaspuy P14 (INDOTIOBUUOYD) VSN 08-0 eIoyzydowojuy ‘seale] STSUSpeURD SOPaY
(1961) "Te 39 3I9zn], ‘qe] |adoueayg 001 ESTOTIND UNTIJTWS SBAIER] " '
(6961) IdTUBKH  PI°14 aoueay gSTOTIND WNIIJTUg  SBAIE] " "
onmmHv PIBYOY % XNOTY ‘qe1 Qoueag BUTITO9p eTudajoxdeS oeAle] IPUBTISq SOpPoY
©G/61) LKousamg ‘qe] eTIRIISNY ‘ds seolwouroI(n) oeaie] SITellsne sapay
( )
serrdostue
(7L61°0L6T) s3a9q0y ‘qe] (310X MON) VSN 001 WNTZTYII1elaW Seasle] sndiedoxle sapay
(eurioie)d snt3oeds
(€L61) Asuwoy ® yono) ‘qe] Yy3aoN) vsn umajuedT3 unipTusde] SeAIER] sndiedoxje sapay
(eurioae)d SN10dSOAB]D sni3oeds
(%#L61) °"1® 3® Yyono) ‘qeq Yy3aoN) vsn S$90fWOUTIOI[N) 9BAIRT] sndiedoije s9pay
(TL61) IPIBMIYITT ® SWeITTIM PIId (TTRMERH) VSN $OBIDSTIND WNIIITUG SeAle] sn3o1doqTe S3paY
Apnas pa3oa3jut
ERLERER £ PI®T3 £3T1EO0T aouspTouUy 9 uadoyleg a3e3s 3ISOH
10 -‘qe] ISOH

(PoNUTIU0D) (SOLINDSOW) AVAIDITND JO ‘STDXWOWOIAO0D IJAOXA ‘SNADOHLVA TVONNA



150

(€£61) 3397Tydun

(WnpTOTINO T =)

‘(e€L61) ‘Te 39 KeaDdOK ‘qe1 (e181099) VSN 001 WN3JUe3TZ UNTPTUS3eT OSeAIET " "
(6961°4961) ‘1e 39 uewdey) PpiaTd (BUBISINOT) VSN 93904AwoTpIsed SITNPY SUB3lTIOTITO0S SIPdAY
‘qe1 ® (suaiseype °d
(9961) °‘T® 3@ }Ie]D PI®TJd (BTUIOFITED) VSN aeou) -ds WNTYILg oesre] u "
(2L61) saspuegs PI®Td 16-92C
P1°Ta TL-€S
(€L61) °T1e 33 Noouurd 'qeT (BTUIOITTBD) VSN 001 SBIT2U3] BTI3ANEdY dvAIR] u "
P1313 (V) 001 s3inpe
(8961°L961) ‘T® 3® jIelD %» “qeT (BTUIOFITED) VSN (1) 0 BURTSSEQq BTI9ANEAY ‘dBAIER] STSUSII3TS Sapay
mAwmmHV T1eysael ‘ds vTUgejoades seAle] SN2T3IsSnI Sapay
(¥L61) 123ued » Kausamg PI®Td eITBIISNY y3TH *ds seokwouroI[n) orAIERT sTa3sadni sapay
seyrdostue
(pays1Tqndun) 3ayonol ‘qel aoueay UNTZTYIABIS SeAIe] " "
(euTTOI®)
(€L61) Aoumoy » yono) ‘qe] Y3laoN) vsn unajued13d unipTusdeT SeAIE] sTsuaTsaudiod sapay
(9€L61) "1 39 Ae1DOW  PIT4 (BTUIOITTED) VSN 00T wndjue3T3 WNTPTUSZET SBAIET " "
(3s@3 P11}
ur v) 86
(*qe1
PI9T3 ur v) 001 s3inpe
(8961°L961) ‘1® 3° jIe[D % qeT (BTWIOITIBRD) VSN (1) 0 BUBTSSEBQq BII3ANEag ‘9eAlE] STINJeWOIZTU S9paY
gSTIOTITNO
(€961) "T® 3@ Yae[D PISTd (BTUIOFTIT®D) VSN (e11°39qny =) WNIIITWS SBAIE] uowTuBTIW SIPAY
(££61) 3391yduwn (WNpTOIINd ‘T =)
‘(e€L61) "1® 39 LKeadoW ‘qel (e181099) Vsn 00T wWnajue3T3 wniprusade] oeAIR] SN3e33TAOTPAUW SIpay
(€L6T) “T1® 232 Yoouuld ‘qeT (BTUIOFITBD) VSN 001 9B[]oU3] BTIIANESY dBAIERT] SNJUOPOX3Y S9pay
(1961) °'T® 32 392n] ‘qe] 001 FSIOTIND UNTIJTWS  deAIE] sSnjeIndTuUa3 sopay
Apnis p931933uUT
ERLERER ENY PI213 £311E007] 90U9pTOUI uagoyled a23e3s 3Isol
I0 *qe] 3ISOH

(PPnUTIUOD) (SOLINDSOW) FVAIDITIND A0 ‘SADXWOROTA0D IAdAOXA SNADOHIVA TVONAI



151

q(Lz61) x°3ds 5 (5061) yduor

9P ZBYUOOY » OTIBTBA-IT[ED ‘qel ySTH I93Tu sni[T3xadsy oeaie] " "
p(S061) uySuor ap zeyooy ¥
OTISTBA-TITTI®D m.ANNQAV I99dg ‘qe] y31y snoneld snyyidaadsy oeaae] “ "
MANmmHV sxaydo3istay) *ds sni{131sdsy oeAIER] ‘ds ‘ss1sydouy
Mduwcﬂmocﬂ
(e1193°29qny =)
(9961) T22n10) PI?1d £1e31 Yy381H wnIIITUS  SBAIERT] SN3e31ITA SIPAY
(TL6T) IPIBMIYDTT » SWEITITM PI®Hd (TTRMEH) VSN $OBIDSTIND UNTIJTWG SvAIET] SUBX9A SIPAY
(TL6T ‘3IPIBMIYDITT ¥ SWEITTIM
ut pa3T0) uewdeyd ‘y ‘W ‘qel (sesuey) vsn SITINWTS UNTI3TUS SeAle] " u
(ZL6T ‘3IPaemaydT] » SWETITTIM
ut pa3Td) uewdey) 'y ‘W ‘qel (sesuey) vsn FOEIISTIND UNTIJITUS  SBAIET] " '
(suaiseype ‘g
(9961) °1® 3@ j1eld ‘qeT (BTUIOITITED) VSN iesu) -ds wniylkg oeale] M m
(eurioae)d
(€L61) L@uwoy » yono) ‘qe] Y3aoN) vsn unajue3d T3 wUNTpIULIETT SeBAIEL] " "
(€£61) 3321ydup (IpTIoTINd T =)
‘(e€L61) °"T1e 39 AeaDOW ‘qe] (e131099) VsSn 007 WN@3uB3T3d WNTIPTIUS3E] oeAlER] SNJIBTABSTA] SIP9Y
Seridostue
(#L61°0L61) s319q0Y ‘qel (310X MdN) VvsSn 001 UNTZTYIIeld OSeAle] u "
(€L6T) 3391ydup (WnpToTIM™ T =)
‘(e€L61) 1B 39 LKeaDdoW ‘qe] (e181099) VvsSn 007 wnajue3T3 wnIpTusde] oeale] “ "
(£311E330W (e3euoiod eioyl
101ju0d>  -ydowojug =) snjeu
(ZL61) Tauusy » °aMOT ‘qe (epTao1d) vsn %9€) 9L -0100 SNJOQOTPTUO) SITNPY  sSnydudyioTusael soapay
(TL61) 3IPIBMIYDTT ® SWTITIIM PISMd (BuTwodpM) vsn FSTOTIND WNTIJTWG SBAIR] SNOTIOTIS SIPaVY
PI®T3 (aemeraq@ PI®1J 86 seridosiue
(7L6T1°0L6T) s3adqoy » ‘qel ‘310X MON) VSN ('9B1) 001 WNTZTYIIeIS SEAIE] SUB3lTOTITOS S3PaAY
Apnas pe3oajul
ERLTRER C) PI313 L3T1EO07] 20uapTOUI % ua3oyaeg a8e3s 1SOH
10 ‘qe] 3ISOH

(panutiuod) (SOLINDSOW) IVAIOITIND 40 ‘SHDAWOWOTIOD LdAOXA ‘SNADOHIVA TYONNI



152

geleutdout
(e112399nY =)

(9961) 122n10) ‘qe1 »wmuH 001-€6 wnTjjTWS SeBAIEL] seTqued sayaydouy
PIT3
(paystiqndun) s3isqoy % °qel eII981IN 001 M seAIR] aetqued sajaydouy
Setidosiue
(peystiqndun) s3jieqo¥y  PIOTJ eTI98IN 001 WNTZIYIIelap oeAle] snysauny sajaydouy
(suaaseype °d
(9961) "1® 3° }ae(d ‘qe] (eTUIO3ITIR)) VSN agau) °ds WNTY3ILg  oeAe] Tu10qaa1y sayaydouy
mAmOoav 94a *ds uUo3zkydoyoTil oeAIRT Tuelsnod ss1aydouy
(6961) I@Tuel PI®Td aouexg “ " aeAlE] 1981AeTO sataydouy
snaiedoije
(6961) I2TuBK PI°Td aoueag FSIOTIND UNTIJTUS deAIE] snazedoxje sayaydouy
(eSL6T) Louvanmg ‘qe eITRIISNY " " aeAle] sad1Tnuue s3y9ydouy
(€L61) "Te 13 Kousomg TT1TY
‘(eGL6T) Lsusanmg ‘qeT eITRIISNY Y81y *ds seokwWOUTOI[N) ovAIER] sn3jdoTwe saiaydouy
se11dostue
(%L61°0L61) s319q0% ‘qel (310X M9N) VSN 001 UNTZTYirelsa SeAle] " u
s3inpe
(8961°L961) ‘1B 32 jielD ‘qeT (BTUIOITITEBD) VSN 001 BUBTSSEQ EBTIIDSANEIg ‘SBAIEL] snuewiqie soyaydouy
mﬁn¢0av Iewyyaf ‘ds eTudsjoades oealep] " "
3(9261) [rysuryeq ‘qe7 (peaduyuaT) ¥SSN MOT  uMONe(d WNI[[TOTUSd oSeAle] u n
5(9¢61) [1vsurqeg ‘qe7 (peaduTuaT) ¥SSN Mo §TI0e] WNIpPIQ OSeAIE] " "
3(9261) [rysurxeq ‘qe] assn Mo7 BISITUOTOIS JOONK BBAIER] " "
(5L6T) £eaDoR
® 3391ydun ‘(gL61) 33a1ydun (eutrOaED
‘(Z7L61) Bueny ®» 3397ydwn  PIOT4 Y3aIoN) vsn (PI®I3) 8
‘qe] ('qe1) ¢ Uuma3UB3T3 WNTPTIUSZLT deAIE] *ds so1eydouy
Apn3is pao3d9Jjur
ERLER ER EN | P1913 £311R00T aJuspIduUl Y uaBoyaeq a8e3s 3IsOl
10 ‘qe] 1SOH

(pPanuTlUO0d) (SOLINDSOW) AVAIOIIND IO ‘SHDAWOWOTAOD IJdADXE ‘SNIDOHIVA TVONNA



153

(eurioae)d SniodsoAE]D
(#L61) °T1® 3® yono) ‘qe] Y3IoN) vsn seofWOUTOTIIN) orAIE] 1suaydajs sayaydouy
Se1dostue
(paysTiqndun) s3aaqoy P14 ®II931IN 001 WNnIZIYiielsa oeAle] sad1ynx sataydouy
q(6%61) umoag ‘ds BTIe0Tds oeale] " "
ser1dostue
(7L61°0L61) s313q0Y ‘qel (3lx0x MdN) VSn 001 UNTZIYI1aelay SeAle] " "
(eurTOIER)
(€L61) £ouwoy » yono)d ‘qe] Y3IoN) vsn umajue3dTd unipruade] oevAlE] W “
(eurioae) sniodsoAe]o
(7L61) °1® 39 Yanop ‘qe] Y3aoN) vsn §9°KWOUTOTIN) dBAILRT " u
snjeTnoeuw
p(6€61) sa11eYD BUBTSSBQ BIISANESY 9BAIEL] -1apenb sayaydouy
(eurioie)d
(€L61) Aoumoy ®» yono) ‘qe] Y3aaoN) vsn unajuedTd unIpTusde] oeale] " "
(eutjoae) SNI0dSOAETD
(#L61) "T1® 3® yonod ‘qeT Y3aoN) vsn SooAWOUTOTIND) odeAIPT] STuusdijound sejaydouy
(1961) °"T1® 3° 392N ‘qe] adueay " u seAle] " "
(6961) 1dTuel  PpPIaTd aoueag FSIOTIIND WNTIITWS OeAle] snaqunid sayaydouy
q(T061) ueisae] Isesx sITNpYy m W
PI1°13
p(6261) Fjoueieg ® dUTIOY) %P ‘qel eTARTSOSNX (°qeT) 001 { @esoetudejoades oeAle] " "
5(%#261) uoI sn8unj s3TNpy " "
q(8€6T) STOTIND
BATH BTOTPaAEN) ® BILAN-29dQT eioyaydowojuy oeaxe] " "
onmmﬁv Jjouewno] ® pneqnoy ‘qe] BUBTSSBq BTI9ANEdg 9evAle] sTuuadryndew sayaydouy
q(8€6T)
BITW BIOTPIEND ¥ BIkaN-22dQ] STOTINO eIoyjydowojug oeAxe] ejoruedsiy sataydouy
Apnas peo3dajur
ERLERER N PI®13 L311E007 @douapTIOuUI 9 ualdoyareg a8e3s ISOH
10 ‘qe] 3ISOH

(penuTiu0od) (SOIINDSOW) IVAIDITND 40 *SADAWOWOTHOD IdAOXH ‘SNADOHIVA TVONNA



154

(eurioxe)d sn1odsoABTO
(7L61) °T1® 3® Yono)d ‘qe Y3aIoN) vsn So0AWOUTOI[N) oeAIR] SNOTIBII9 XIIN)
(s1oajuod ut
(eTssnaora4g) £311E330W
(1L6T) oy, 14a ‘qe] assn %E€G) 00T ®BUBTSSEBQ BTIaANEdf OBAIL] sTTeotde Xa(n)
3(9261) [misurxeq ‘qe1 (peadutua) ¥sSn MOT umdne(d UNTITIOTUSd SeAIET] " "
5(9261) [1surxed ‘qe] (peaduTue]) ASSN MO ST3I08] UNIPTIQ SvAIR] u u
P1913 (eurioae)
p(0961°GE6T) U2n0) » "qel Y3aIoN) vsn M0T WN3JUE3T3 WNTPTUSZLT deAle] " "
p(8881) I°3xeyl (duter) vsn
MAmwm.C THSMONBMON pueiod STOTIND eaoyjzydowojuy " "
mﬁummAV saaydolstay) STOTIND eaoyjydowojug sITNPY " u
(TI93XEY]
esnduy ‘ejBIdWOT3UO0D
esnduy =) BJRIBWOTZ SI[NpE
p(8881) I23xeyl -uod eaoyzydowojuy ‘seAxe] “ "
(€L61) °‘T1e 39 Koudemg ‘qel - eITealsny *ds S90AWOUTOI[N) oSBAIER] " "
q(Lze1) 292ds 5¢(5061) yBuor
Sp 2BYO0Y ¥ OTISTEA-TITED ‘qe1 Y3TH I193Tu sn]T31adsy oeAle] " "
p(5061) usuor
9P 2eYO0Y » OTAITBA-TITI®D ‘qe] snone(d sn1312dsy orAIE] " "
MANNQHV 19adg ‘ds sni11319dsy oeAie] *ds xa1n)
(a‘ezL61) A18uT3azel pilold elelel ‘ds uniptuede] 333 SNjejusap saI133TUAY
SNOTITS
(S961) ysoyp » TIeH PIaT] eIpUl -eaed snj{1d19dsy sITNPY sn3d1dqns saaydouy
ser1dostue
(YL6T1°0L6T°L961) s3a=qoy ‘qeT  (}I0X MON) VSN 001 WnTZTYiieldy oeale] " "
(eurjoae)
(€L61) Aouwoy » yono)d ‘qe] Y3aaoN) vsn unajuesdT3d WNIPTUS3L] OBAIER] Tsuaydals sayaydouy
Apnas po3d9jul
9ouai9zyay PI®T3I £311E00T 2ouUapTOUT 9 ualoyaeg adeas 31SOH
10 °qe] 3Isol

(PanuTIUO0d) (SOLINDSOW) IVYAIOIIND IO ‘SHADAWOWOTAOD IJAOXA ‘SNADOHLVA TVONNA



155

£311E330W
91qeaap wnIod20d ‘) A1qrssod

(6961) °°TAI9S  PIo1d puet8ug -Tsuo) ‘untiodsoleyds) S3ITNPY " “
(TL61) saspueg
‘(€L6T) °'Te 3@ YNoouulg ‘qe] (BTUIOITTED) VSN 001 BI[2U93 BIJI9ANEag 9BAIERT] " ,
aeAe]
IsuteSe
s3593
100p3no (s3s93
a1eds 100p3no
11eUS TeAle] ut s3Tnpe
(8961°L961) °1e 3° jaeld ‘'qeT (BTUIOITIED) VSN G6-0L) 001 " u ‘aeAleT " u
mAOMQAV jjourumo], ¥ pneqnoy *qe ,3UW0S,,  BURTISSEQq BII9ANEAg OBAIET] " "
(STOTINO eaoyl
-ydowojug A1qrssod) s3ynpe
mAmOQHv 24a BURTSSEQ EBIIdANEIY ‘okAIET] sus1d1d Xa1n)
(€L61) 33=1ydun (WNpIoTIND 1 =)
‘(eEL6T) ‘1® 39 KBIDOW ‘qet (e181099) Vysn 001 WMe3uedT3 WNIplusage] oerAlE] sndied1a8IU Xo1n)
(6961) AdTuBl  PISTd @dueag FSTOTIND UNTIITUS SeAIR] " "
(ueasTyeq2zn)
(1L61) 819q,10D ®» ,Ueqiaydoys PIOTd assn z ‘ds WNTpToAWOT20) SITNpY snjsepoll Xa[n)
Mmumaﬂmocﬂ
(e11°39qn¥ =)
(9961) T22n10) PI314 £1ea1 Y3TH WNT33TWS OrAIER] " M
(6961) IdTUBH PIATd sdueg SSTOTINO UNTIITWS dBAIE] " M
ESIOTINO
WANQmAV A3TUBK » 392n] PI®1d aoueag (e119ydap =) WNTIITWS dvAIERT] STSU?3I0Y X9IN)
SNOTIIS
(6961) Ysoys ® TIEeH PI°Td eTpul -eied sny1I3aadsy s3[npy SnpI[e8 Xo1n)
(s1013u0d ut
(e1ssniora4g) AL3rTeidowm
(1L61) oA, 14a ‘qe] qssn %€G) 001 BUBTSSEQ BIJXSANEAg OBAIET] ST]IX® Xa[n)d
Apnas pa@3d9JuTt
aJuaxagyey P1213 £311R007 9oULpTIUT 9 uadoyaed 28e3s 3ISOH
10 °‘qe] 3SOH

(PenuTjuod) (SOLINDSOW) AVAIDITIND A0 ‘SADXWONOTAO0D IdADXHA ‘SNADOHIVA TVONNA




156

(atoa

=13891 I°9]1eM
Jo Yueq

uo 38) og
(sPT1213
uoTIBRIITII
woly w 00
STToM pue
sT2axeq
usapoom) g
(sP1213
uotrjeil
-113) L%
(sat1oy
(8961) oquayd,1I  PITd ussn -uew) €9

p(6161) uodel
5(1%61) 3dunag

(L961)

128ug » ue¥OF-BIISUISID], PIOTI spueTIaylaN 16

("qe1

‘aeaiel) G

('qet

‘oednd)

88-¢t9

('qet ‘P)

L9-€¢

(rqe1 ‘8)

001-59

(EL6T1°90L61 ‘qet (MOdSOW  (PT913F UT
‘B0L61°6961) 312q, 10D % PI3T4 Igau) ¥SSN SITNPE) G6

Auewass jo

CECEEITE S

-uod eaoyjydowojuy sITNPY
TT57%eq3 eendug
‘e3eIoWOTBUOD
esndwy =) BIBIBWOT3

-uod eaoyjydowoluy sITNPY

‘dds ®ioyszydowo3zum s3ITNPY

seAle]
‘oednd

-ds ®ioyaydowo3uy ‘saTnpy

(€L6T1) uoTyny ® BP0  PITJ 2T1qnday Teiaspag Yy31H Jexoyaydomolug  sITNpY susTdTd ¥a1n)
Apnas pe@31o93jut

ERLCECHE EN PI91F £311EO0T 90uU9pIOuUI 9 ua8oyaed s3e3s 1SOH
1o ‘qe] 3Isol

(pPanuTIU0d) (SOLINDSOW) AVAIDITIND 4O ‘SHOAWOWOTE0D IJFOXA ‘SNADOHLVA TVONNA



157

sesjeurdout

‘qet (e11°39qny =)
(9961) 122n10D ¥ PI314 &1e31 001-€6 WNTIITWS  dAlE] " "
SIOIND
(e11239qny =)
(1961) °'1® 38 392n] ‘qe] oueayg 001 unTljTWS SBAIEL]T " '
p(8161) PIBITION PIdTd T0Tauay
3(1v61) 3dunag "qet1 ®Ioyaydomorug " "
(7961)
v—W>OZ Q A9STOM aﬁoom.ﬁv oyjled 20ueayg suanilysap
B 19STOM ‘(6961) 99TAIDS ‘pueBuy (eSeydowoluy)
“(TL61°L961°G96T) AGAON  PI9Td ‘BTYRAOTSOY93Z) 001-0 eioyIydowolug  s3ITnpy u "
suanalisap
(€L6T1) 819q,109 ‘qe ¥ssn 01-0 eloyaydowoluy SITNPY " u
STOTIND
(€L61) 313q,7109 ‘qeT ¥ssn €-0 eioqIudowolug sITNPY " "
5(L261)
192dg 3¢ (8€61) 1TeUSIER
g (8€61) ®ITH BlOTPIEND STOTIND
» eBakaN-zadol W.Ammwav uneag eIoyaydowosuy " W
ASOOmOZ mumhmﬁo.mm
(6961) 313q,109 PpPI1a1d aesu) ¥ssn ¢6  -uod exoyjydowojug s3ITNPY " "
Agomoz mumuw__—o.aw
(4‘e9961) eaouedtadny piatTg Ieau) ¥SSn o7  -uod eiaoyjydowojug s3ITNpy " "
(1T0AIDSDI
d93eM WOaY
w 00L &
8uT3Tq) 0
(1T0AIDS21 .
I93jem jo
jqueq uo §} EEFCEETRR:]
(8961) ojueyd, 1I  PISTJ ¥ssn 3uriiq) 91 -uod eaoyzydowoiuy s3ITNPY sua1d1d Xa1n)
Apnas po3dagut
@oua193yey PI®13 £311e00] 9DOUIPTIOUT 9, usagoyaed 9%e3s 3ISOH
10 °qe] 3soq

(PanuTiU0d) (SOLINDSOW) AVAIDITND 4O ‘SADAWONOTIOD IJAOXE ‘SNHOOHIVA TVONNIL




158

(6961) I9Tuel PI31d ?dueag STOTINO WNT3IJTUS SeAIER] " u '
PTI®T3 (dreme1ad (PI9T3) 46 Set1dostue
(7L61°0L6T L961) $332q0¥ % *qeT  “3I0X MdON) VSn ('qel) 001 WNTZIYIieldW OSeAle] " " "
(ZL61) o3ep » ueseq ‘qe1 aduely (°qel) 08¢ WniodsAXO wntiesng deAle] " M M
(ue3s1daqz()
(1L61) 812q, 109 » UeqIdYdys PIT4 assn € ‘ds WNTPTOAWOT80) SITNPY suatdid suatdid °D
MANmQAV sTIxey-uluwey ‘qeq eIlRIISNY Mmo] eotuow eprulderoadeg oeaxe] " "
aoueayg seT1dostue
(peys1Tqndun) 31ayonoR » s31I9qoY ‘qe] ‘e1x981IN 001 UNTZTYIxela SeAIe] " "
usuroads
p(6S61) PaTel ‘qe] axodedurg 2uo ¢ wnixodsopeld S3ITNPY " m
‘qet SNOTITS
(S961) uysoys ® TIeH ® P11 eTpuUl -eied sni11313dsy sITNpY " "
(q9¢eGL6T) ALouoemg ‘qe] eIleI3ISNY *ds seolmoutoIIn) oBAIER] " "
(e3euo10d
eIoyaydomojug =)
SN3BUOI0D
(8961) ‘1® 32 @Mm0T  PIdd (epTIo1d) VvsSn SNT0qOTPTUO) SITNPY " "
(£311R3 (e3rU0I0D
-Jouw o013 evaoyzydowoluy =)
-uod %81) SN3B'UOIO0D
(TL61) TPuusy » °amo] ‘qel (epTI0Td) Vsn ('qe1) €€ SNTOQOTPTUO) SITNPY " "
(€461) 3391ydup (WpTOTINd T =)
‘(e€L6T) ‘1B 19 AeIDOR ‘qe] (e181099) Vsn 001 wnajuedI3d umIpTu9de] oOBAIER] M "
(eutioae)
(€L61) Laumwoy ®» ysn0H ‘qe] Y3IoN) vsn un33juedTs WNTPTUSZET DeAle] " w
snjetoseyonburnb
suatdid ‘D =)
(eutioae) Sn10dSOABTD sueS13es
(%L61) °‘T® 3® yono) ‘qeT YiaoN) vsn SeokmWouToI[ny 9BAIERT] sue1d1d Xo1nD
Apnis pa3d9Jutr
?oua1agyay PI®T13 L311EO0T 2ouUapTOUT Y uadoyaeg a3e3s 3ISOH
10 °qe] 31soH

(penuTjuod) (SOLINDSOW) IVAIOITAD IO ‘SHDAROWOTIOD IdADXH ‘SNADOHLYA TYONNA




159

pieINUUE
(eTp1EqO9Y]L =)

Amom.c IJ3TUBR PI®Td ?¥dueaq Mm,_”od.”.—:o unTljTWS OeAIER] B39STIND
Mﬁwmmav 11BYSIBN ‘ds eTudejoades oeAlB] elBINUUE BISSIIND
(27L61) saspueg ‘qeT (BTUIOITIE®D) VSN SeTIoU3] eTI9ANEdY dBAIER] *ds e39sTIND
snsoxowums snyd
WAmmmAv Parte] ‘qe] y31y *ds sniy1819dsy oeAIER] -UAYI0TU9BITI] XI[N)
FSTOTIND
(e112@39qny =)
P1oTd eIsSTUN], unTIJTWS devAde] " m
FUNOTITS
(%961) °"1e 3 IdTUBK PI°Td BISTUN] -gied wnipIqeowy oBAIER] TI9TTAdY] XIIND
Amq_ﬁoumo wnuommo?mHU
(7L61) °1e 3@ Yono) ‘qel Y3laoN) vsn soofwoutoI[ny oSBAIR] SUB]ITIAI] XO[N)
(suaxaeype °‘d
(9961) °"1® 3@ jHaeld ‘qel agau) ‘ds unTyadg oeaie] " "
(A€L6T) ‘T 32 AeaDOW  PITd (BTUIOITTED) VSN 001-8 WnajuedTs WUNIPTUSSE] deAIR] u "
(€£61) 3331ydun (e181099
‘(e€L61) ‘1® 39 LeIDOW ‘gur1oae) (WNPIDTIND *T =)
‘(€L61) Ksumoy » yono) ‘qe1 Y3I0N) VSn 001 wn®31uedT3 UNTPTUS3ET SeAlE] " "
AMNQHV ‘1e 39 Yoouulg ‘qe] Amﬁcho.«.:muuv vsn 001 9B]]2U3] eIIaAnedqg 9erAIER] " "
s3inpe
(8961°L961) "1® 3@ }aeld ‘qeT (BTUIOITTED) VSN 001 T®UEBTISSEq BTIIaANEag ‘orAlERT] sTTesie] Xaln)d
mmﬂamom«cw
(7L61°0L61) s313q0Y ‘qeT  (a0X MAN) Vsn 001 UnTZTYIIeIa SeAle] u u
(eurroaed
(€L61) Keumoy ¥ yonod ‘qeT Y3IoN) vsn und3jUL3TE WNTPTUIZR] deAIER] " "
(€L61) 3392Tydun  PIAT3 (eurroaed (PT12TF) 001
‘(7L61) Bueny ® 3397ydmy B -qeq Y3IION) VSN ('qel) G6< WNnajue3dTs unIpTusse] deAle] " "
ch.ﬂﬁo.am.o msuommo>m.~o
(#L61) °1® 3® Yono) ‘qe] Y3laoN) vsn seofwoutorIny orAIR] SUBN)ISaX X9[N)
Apnas pajoagutr
ERLCEER ) PI913 £311E007 3JUSIPTOUT 9 us8oyreg °98e3s ISOH
a0 ‘qe] ISOH

(PenuTluod) (SOLINOSOW) AYAIDITND J0 ‘SADXWOWOTA0D IJADXA ‘SNADOHIVA TVONAL



160

(eutioae)d SNI10dSOABTO
Aﬁhm.ﬁv ‘Te 3@ Yono) ‘qe] -.—UHOZV vsn WOONEOﬁﬂO..n,H_JU aeale] STUUTIUOD NHOE@OHme
q(T161) qewy ¥ Iedq ‘paemoH umTe3iosijod oeAle] " "
(€L61) 3391ydun (eurloaE)
‘(ZL61) Bueny % 3397ydwy  PpIoOTI Y3aoN) vsn 001 Wna3jued 13 unypTusde] ovAIER] ‘ds eaoydoiosg
(suaiseype ‘d BOTUIOIT[ED
(9961) °1® 3® }aeld ‘qeT (BTUIOITI®D) VSN aeau) -ds unTy3kg oeaie] eTAkupodoyaxo
q(8€61) TTeUSIER ‘ds eTugotoadeg oeAle] " "
(3INdT309UU0)) eo13enbe
(6961) o8uTy » uosiapuy  PIITd vsn o1 eioyjydowojuy seaie] suejTsiow e3e@ST[N)
(eutioaed sN10dSOAEBTO
(¥L61) "T1e 3® Yyono) ‘qe] YiIoN) vsn S90KWOUTOTIN) oBAIE] eINUETIW BIISTIND
mauwcwmocﬂ
(e11239qny =) eleT"
(9961) T22nT0) PIo1d A1e31 y3STH unylIjTWS SeAIER] -091BT3UOT BIDSTIND
(#961) 3IPIERMIYDT] PI®Td (opeao109) VSN FOBISSTIND WNTIITUS  SeAle] " "
(suaiseype ‘g
(9961) "T® 3° jIeTD ‘qeT (eTuio3ITeD) VSN agsu) +ds wnIyzkg oeale] M "
seridostue
(7L61°0L6T) s313q0¥ ‘qel (ja0x MdN) Vsn 001 UNTZTYIIeIaW OSeAIE] ®jBUIOUT BIDSTIND
(¥961) IPIeMIYDTT PISTd  (OPBIOTOD) VSN OEISSTIND WNTIJTUS deAlR] " "
g°'ds (e11939qny =)
(€961) 1B 3° }aeld PI®Td (BTUIOITT®D) VSN unI3ljIWs  Se'AIE] " "
(susiseype g
(9961) ‘T® 3° }aeld ‘qeT (BTUIOFTTE®D) VSN 1gou) -ds unTylkg oeaie] " "
(eurioaed
(€L61) Adumoy ® yonod ‘qe1 Y3laoN) vsn unajuedTd WNIpTUSZE] SeAIE] " "
(€L61) ‘1® 3® Ydoouurd ‘qeT (eTuloyTied) vsi 001 9B]]9U3] BTIaANEAY odrAIRT] SUIpPIOUT BIDSTIIND
(TL61) 3IPIBMIYITT ¥
SWeTTTTM ‘(¥961) 3IPIBMIYDTT PI9Tad (opeao10d) vsn $OBISSTIND WNTIITWS  devAaie] suaTjedw BI9STITND
Apnis pa3%93juTt
3doua193ay PI°13 £311E007 90UdpPTOUT 9 uadoyaeg a8e3s 31SOH
10 ‘qe] 31sol

(PanuT3UOd) (SOLINDSOW) AVAIOITND IO ‘SADAWOWOTIOD IdEDXA ‘SNEDOHIYA TYINNA



161

5(8881) 223XeYL T*(TI6T)

qeuy ® Iedq ‘premoH 5 (958T)

snTuasalg 3°(1#61) 3Idumag

q(9881)
1930aYds F°(1761) 3Idwnag

q(T161) qewi ®

aekq ‘paemoH 3°(1#61) 3dumag

J(BE6T) TTBUSIER
7°(6161) uoxeT

p(8881) I93xXEYL

7 (¥161) PIEdTd 5°(6161) uodel

MAmmmaV aanbaoy
(6961) IdTUBK

(¥L61) °1® 3® Yyonod

PI2Td
P191d adueag
(euttoIE)
‘qeT] Y3aoN) vsn

:eojsﬂ
TIoyaydomorug
‘sued1pel
EToqIqdomoI g
‘sueoTpex esndug
‘tmuiadsoieeyds
WnIYdTARYL =)
eruzedsoraeyds
eIoyaydowmoqug

(esowtx ‘g =)
Ti9390aYds
eioy3aydowosuy

viodsozTux
eIoyaydowoluy

(e3eno1de
BIWET =)
®3e1111ded
eaoy3aydoworug

AR ELEY:
eaoy3zydowouy

(3®1p1EqOL3
wo1y ®SAAUTD 'g =)
BUBTSSEq BIi9AnEag

SSTOTING WNT3370S

sniodsoAae1o
seofwoutoyny

(suaaseype 'd

SITNPY "
SITNPY "
"

soj1nbsoy

e3EINOIN3UN

arAlE] eIUSBIOUBI)

9eAxe] euratyddes eTusejoueif)

(9961) °"T® 39 }Ie[D ‘qeT (BTUIOITITBD) VSN aesu) *ds WNTYIAZ 9eAle] IopAyue eTusBIOUBI()
(0Z61) TuTlIER +ds wnie3koskiog 1123n] eaoydoaosq
q(Lzen) a9adg ‘(0zZ61) TuIlIBK *ds wnte3kosiiod 333 TIpaemoy eaoydoxosd
Apn3s pe3dagur
ERLCRES £ PI®T3 £311E007] 2ouapToul Y uadoyaed a8e3s 3Isol
10 *qe] ISOH

(panuT3uod) (SOLINDSOW) HVAIOIIND A0 ‘SIDAWOWOTIOD IdHOXE ‘SNADOHIVA TVONAI



q(1061) uo3IsT] s3Tnpe
q‘(zs61) sasydoistayp i ds Uo3kydoyotay ‘aealer] N
p(6v61) sneyurals SPTIATA BUWIBPOYOTI] N
p(8881) STTIqeTiBA
I93Xey] w.Am;C uoye ®Ioyaydomosug so3nbsoR
Apnas po3o9zul
2ouaI939y PIo13 £3T1E007 90uUapTIOuUI 9 uadoyaeg o8e3s 3soH
10 °qeq] 31SOH

162

(PenuI3luU0d) (SOLINDSOK) AVAIDITIND IO ‘SHADAWOWOTI0D IJAOXA ‘SNADOHIVA TVONNI



163

ABSTRACTS
Mary Ann Strand & Donald W. Roberts

Anderson, J. F. & Ringo, S. L. (1969). Entomophthora aquatica sp. n. infecting larvae and
pupae of floodwater mosquitoes. J. Invertebr. Pathol., 13: 386-393.

E. aquatica is a pathogen of larvae and pupae of Aedes canadensis and the larvae of
Culiseta morsitans in woodland pools in Connecticut. No external changes are apparent
in infected 4th instar larvae, although some changes in activity occur in larvae with
extensive infections. Pupae killed by the fungus are identifiable by a white mat of
conidiophores. Hyphal bodies are usually found in the parietal layer of the fat body,
hemocoel, and nervous system.

Batinskij, P. E. (1926). K biologii li¥inok komarov anofeles i kuleks v svjazi s metodom
biologieskogo analiza Kol 'kvica-Marssona i opytami zaraZenija li¥inok sporami plesnej.
Gig. i Epidem., 5(4): 38-44. (Rev. appl. Ent. B, 15: 153.)

Braun, A. (1855). Algarum unicellularium genera nova et minus cognita, Leipzig, Engelmann,
111 pp.

Brown, E. S. (1949). Vorticellids (Protozoa: Ciliophora) epibiotic on larvae of the genus
Aedes (Dipt., Culicidae). Ent, mth. Mag., 85: 31-34.

Brumpt, E. (1941). Les entomophthorées parasites des moustiques. Ann. Parasit. hum. comp.,
18: 112-144. (Rev. appl. Ent. B, 30: 151.)

Chapman, H. C. et al. (1969). A two-year survey of pathogens and parasites of Culicidae,
Chaoboridae, and Ceratopogonidae in Louisiana. Proc. N. J. Mosq. Exterm. Assoc., 56:
203-212.

Female adult Aedes sollicitans with many basidiomycete spores in their abdomens were
found during the survey. They apparently acquire this fungus when feeding on exudates
from Spartina spartinae plants. Identical fungal colonies have been isolated from the
mosquitos and the exudate. The effect of this fungus on the mosquitos is not known.

Chapman, H. C. et al. (1967). Pathogens and parasites in Louisiana Culicidae and
Chaoboridae. Proc. 54th Ann. Meet. N. J. Mosq. Exterm. Assoc. Atlantic City,March 15-17,pp.54-60

Dissections of adult female mosquitos revealed 8.9 x 3.7 p spores present as white
opaque masses in their abdomens. Four mosquito species were involved, Aedes
sollicitans, Culiseta inornata, Mansonia perturbans, and Psorophora confinnis. Inci-
dence in Ae. sollicitans averaged 25% during one 2-month period. The identity of the
fungus was unknown, but it is suspected to be a Basidiomycete. Its effect on the
mosquito was unknown.

Charles, V. K. (1939). Notes on entomogenous fungi. Plant. Dis. Reptr., 23: 340.
(Rev. appl. Ent. B, 28: 237.)

Chorine, V. & Baranoff, N. (1929). Sur deux champignons parasites d'Anopheles maculipennis
Mg. C. R. Soc. Biol. (Paris), 10l: 1025-1026. (Rev. appl. Ent. B, 17: 247.)

Christophers, S. R. (1952). The recorded parasites of mosquitos. Riv. Parassit., 13:
21-28.
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Clark, T. B. et al. (1967). Experiments on the biological control of mosquitoes with the
fungus Beauveria bassiana (Bals.) Vuill. Proc. Calif. Mosq. Control Assoc., 35: 99.

See Clark et al. (1968).

Clark, T. B. et al. (1968). Field and laboratory studies on the pathogenicity of the fungus
Beauveria bassiana to three genera of mosquitoes. J. Invertebr. Pathol., 11: 1-7.

The susceptibility of Culex tarsalis, C. pipiens, Anopheles albimanus, Aedes aegypti,
Ae. sierrensis, and Ae. nigromaculis to B. bassiana was tested. In field tests,
conidial dust applied to the surface of the water was the most effective method for
killing larvae. When applied at 3 lb./acre, 70-95% of the C. pipiens larvae died.
Aedes spp. larvae were not susceptible in the field tests; however, adults of all
species were susceptible in the laboratory. Eggs exposed to conidia hatched normally.

Clark, T. B. et al. (1963). Axenic culture of two trichomycetes from California mosquitoes.
Nature, 197: 208-209.

Rubetella sp. and R. culicis were found inhabiting the rectum of mosquito larvae.
Axenic culture was successfully accomplished using blood agar medium. Mosquitos were
readily infected by exposing them to older cultures with conidia forming thalli.

Clark, T. B. et al. (1966). Pythium sp. (Phycomycetes: Phythiales) pathogenic to mosquito
larvae. J. Invertebr. Pathol., 8: 351-354.

Motile zoospores of Pythium, the only infective stage, exhibited strongly positive
chemotactic response to wounds of Aedes sierrensis larvae, but were apparently in-
capable of penetrating normal cuticle. Thus, wide variation of mortality rates in
laboratory tests was a function of harshness of treatment and to zoospore concentration.

Coluzzi, M. (1966). Experimental infections with Rubetella fungi in Anopheles gambiae and
other mosquitoes. Proc. 1lst Int. Congr. Parasitol. (Rome), 1l: 592-593.

Second instar larvae of laboratory colonies of Culex pipiens, Aedes aegypti, and
Anopheles gambiae were exposed to 4th instar skins of larvae infected with Rubetella
(inopinata?). Ninety-three to 100% of the prepupae became infected. No changes of

vitality of C. pipiens and Ae. aegypti were observed. Twenty-seven per cent. (range =
12-87%) of the A. gambiae died. Death was the result of occlusion of the rectal
ampulla.

Couch, J. N. (1935). A new saprophytic species of Lagenidium, with notes on other forms.
Mycologia, 27: 376-387.

Couch, J. N. (1960). Some fungal parasites of mosquitoes. In /Proceedings of a conference
on the/ Biological control of insects of medical importance, Washington, D.C., American
Institute of Biological Sciences, pp. 35-48.

Couch, J. N. & Romney, S. V. (1973). Sexual reproduction in Lagenidium giganteum.
Mycologia, 65: 250-252.

The description of L. giganteum is emended in light of more complete knowledge of the

life cycle. Nine strains of Lagenidium from the United States and India were examined
and all were determined to be L. giganteum. Larvae of 11 mosquito species were sus-

ceptible to L. giganteum in the laboratory.
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Couch, J. N. et al. (1974). New fungus which attacks mosquitoes and related Diptera.
Mycologia, 66(2): 374-379.

Culicinomyces clavosporus, a new genus and species, is described from Anopheles quadri-
maculatus. The infections were discovered in a laboratory colony reared with lake water
from North Carolina. The fungus is culturable on a wide variety of artificial media.

All larval stages are susceptible. Infection probably starts by the ingestion of conidia
and death usually occurs within 60 hours after exposure. Infection experiments revealed
the susceptibility of 10 other species of mosquitos.

Dyé, L. (1905). Les parasites des culicides.  Arch. Parasit. (Paris), 9: 5-77.

Dyl'ko, M. I. (1971). Tests of the suitability of entobacterin and beauverin for the bio-
logical control of mosquito larvae. Minsk Belaruskaya Akad. Navuk Vesti Ser. Biyalagichnykh
Navuk, 4: 85-89. (Bull. Acad. Sci. Byelorussian SSR, Biol. Sci. Ser., 4: 85-89.)

Dosages of 1.2 x 108 and 2.4 x 108 Beauveria bassiana conidia per ml totally prevented
production of adults from Culex apicalis and C. exilis larvae.

Fresenius, G. (1856). Notiz, Insekten-Pilze betreffend. Bot. Ztg. 14: 882-883.

Galli-Valerio, B. & Rochaz de Jongh, J. (1905-6). Uber die Wirkung von Aspergillus niger
und A. glaucus auf die Larven von Culex und Anopheles. Zbl. Bakt., I. Abt. Orig., 38: 174-
177; 40: 630.

Gol'berg, A. M. (1969). The finding of entomophthoraceous fungi on mosquitoes (Family
Culicidae) and midges (Family Ceratopogonidae). Med. Parazitol. Parazit. Bolezni, 38(1):
21-23. (R, e).

Entomophthora conglomerata and an unnamed Entomophthora sp. were found infecting Culex
pipiens pipiens adults in filtration fields near Moscow. The maximum infection rate
was 95% and it occurred in late July-early August.

Gol'berg, A. M. (1970a). ZExperimental infection of mosquitoes of the family Culicidae with
Entomophthora. Communication I. Species specificity of the fungus Entomophthora sp.
Med. Parazitol. Parazit. Bolezni, 39(4): 472-478.

Culex pipiens adults were frequently found infected by Entomophthora near Moscow.
Experimental infection of the mosquitos was successful. After testing a number of
mosquito species, including Aedes dorsalis, A. aegypti, Anopheles maculipennis messiae,
A. m. atroparvus, the Entomophthora proved to be specific for Culex pipiens.

Gol'berg, A. M. (1970b). Experimental infection of mosquitoes of the family Culicidae with
Entomophthora. Communication II. Susceptibility to entomophthorosis of preimaginal stages
and adults Culex pipiens L. mosquitoes. Med. Parazitol. Parazit. Bolezni, 39(6): 694-698.

Conidia of Entomophthora sp. were used to experimentally infect Culex pipiens. Insects
dying of entomophthorosis were capable of infecting healthy mosquitos for 6-7 days from
onset of conidia elimination. Adults were found to be most susceptible with females
dying more frequently (64.6-100%) than males (33.3-66.6%). Pupae (63.0-88.47%) and
fourth instar larvae (24.6%) were also susceptible; however, younger instars could not
be infected. From the artificially infected mosquitos, all stages of the fungus were
obtained: hyphal bodies, conidia, and dormant spores.

Gol'berg, A. M. (1973). Experimental infestation of mosquitoes of the family Culicidae with
Entomophthora. III. Use of fungal cultures of the Entomophthoraceae family. Med. Parazitol.
Parazit. Bolezni, 42(5): 616-618.
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Culex pipiens molestus was experimentally exposed to cultures of Entomophthora sp.,
E. culis, and E. destruens. These cultures caused less than 10% adult mortality and
did not adversely affect larval development, even though a previous study (Gol'berg,
1970b) established that Entomophthora sp. conidia from cadavers were infective.

Hamlyn-Harris, R. (1932). Some further observations on Chara fragilis in relation to mos-
quito breeding in Queensland. Ann trop. Med. Parasit., 26: 519-524. (Rev. appl. Ent. B,
21: 52.)

Hasan, S. & Vago, C. (1972). The pathogenicity of Fusarium oxysporum to mosquito larvae.
J. Invertebr. Pathol., 20: 268-271.

Aedes detritus larvae naturally infected with F. oxysporum were collected from marshy
areas in southern France. In the laboratory, A.detritus and Culex pipiens pipiens
larvae were infected by conidia obtained from cultures and diseased bodies. More than
80% died, and injured or young larvae were the most susceptible. Spores germinated in
the intestinal lumen and the mycelium invaded all tissues.
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